Magpie, LANL's thermochemical code is producing high quality and reliable high-explosive equation of state.
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Work on Magpie in the Theoretical Division has produced an important fundamental capability to LANL. Magpie now has the ability to predictively generate High Explosive (HE) equations of state (EOS). The code's software design allows for quick and easy implementation of new EOS models. This will allow for advances in EOS modeling of not just molecular fluids, but the EOS of almost any substance. Magpie leverages powerful techniques of equilibrium statistical thermodynamics to build EOSs from microscopic level knowledge of atomic and molecular properties.
The Impact
The new HE-EOSs are now being used by those in GS, DSW, the DDT grand challenge, and V&V efforts at LANL. So, this work directly supports the lab's stockpile stewardship mission. Furthermore, the software infrastructure will now allow cutting edge scientific work, aided by T's ab initio modeling capability to dramatically improve the quality and predictive ability of Magpie and its EOSs.
Summary
LANL now has a world-class thermo-chemical code, capable of competing with other comparable codes. Despite only recently becoming completely functional, it is already beginning to have direct impact on LANL's weapons program. Furthermore, it will enable future development of HE-EOS. Future work will be on state-of-the art EOS modeling of molecular fluids.
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